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(54) TEMPERATURE SENSOR FOR COOKING APPARATUS 
(57)Abstract: 

PURPOSE: To make it possible to prevent the rising of 
the temperature to a high value in the main body itself of 
a sensor by attaching a heat radiating member to the 
main body of the sensor, and attaching the heat radiating 
member to a gas discharging port or a gas discharging 
duct that is connected to the gas discharging port at the 
inner wall of the chamber of a cooking apparatus through 
a heat insulating member 

CONSTITUTION: A temperature sensor 20 is provided in 
a gas discharging duct 1 3. A heat radiating member 26 is 
fixed to a cylindrical member 24 of the sensor 20. The 
heat of the part of glass 23 is transferred to the 
radiating member 26, whose cross section is formed in a 
U shape, through the cylindrical member 24. The heat is 
efficiently radiated. The part of the glass 23 is exposed 
to the inside of the chamber through the opening part of 
a duct wall 13a. The heat radiating member 26 is fixed to 
the duct wall 13a through a heat insulating member 29 
with a bonding agent and the like. Thus, the heat of a 

sensor main body (thermistor chip) 21 is discharged to the outside of the chamber through the 
heat radiating member 26. Therefore, the temperatu re of the main body 21 itself is suppressed 
to a low value. The temperature difference from the vapor generated from food becomes large. 
Even if the heating is repeated, the vibration output of the sensor 20 becomes large, and boiling 
can be detected accurately all the time. 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooking dexterous temperature sensor characterized by being the cooking 
dexterous temperature sensor used for cooking control of a cooking device, attaching radiator 
material in the body of a sensor, and coming to attach this body of a sensor in the jet pipe which 
is made to face inside [ warehouse ] a cooking device and leads to the exhaust port or this 
exhaust port of a warehouse wall through a heat insulation member. [ in / for said radiator 
material / the cooking device concerned ] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to temperature sensors of business, such as a 

cooking device, for example, a microwave oven etc. 

[0002] 

[Description of the Prior Art] Current and a microwave oven have spread through ordinary 
homes as one of the household-electric-appliances articles, and it is expected that much more 
convenience is planned by various automation in the future. Boiled rice, a dish, etc. warm in this 
and automatic cooking is cooking performed especially frequently. In order to detect the heating 
condition of food in such automatic cooking, sensors, such as a gas sensor, a humidity sensor, 
and an infrared temperature sensor, are developed. 

[0003] However, since these sensors are comparatively expensive, to the microwave oven which 
points to a low price as home use, it is unsuitable, and development of the sensor of a low price 
is desired. 

[0004] Then, based on the output which amplified the alternating current component of the 
detection signal, the steamy sensor which detects the ebullition condition of food is considered 
using the thermistor cheap as a temperature sensor. This temperature sensor detects an 
ebullition condition from a very small temperature change (fluctuation), when the steam 
generated at the time of ebullition of food hits a thermistor component front face. Therefore, 
detection precision becomes high, so that this very small temperature change is large. 
[0005] However, in case it warms, and cooking is repeated and performed or a lot of food is 
heated, before food boils, own temperature of a sensor is already high. For this reason, it 
becomes small, and detection precision may become low and the temperature rise width of face 
by a steam contacting a temperature sensor may serve as detection impossible depending on 
the case. 
[0006] 

[Problem(s) to be Solved by the Invention] In the microwave oven which points to the 
conventional low price, it warms and the thing using a cheap thermistor is suitable for the 
temperature sensor in the case of automatic cooking. However, at the time of heating of 
repetition cooking and a lot of food, detection precision fell and this temperature sensor had the 
problem of becoming detection impossible depending on the case, when own temperature of a 
sensor rose too much. 

[0007] Then, this invention aims at offering the cooking dexterous temperature sensor which can 
prevent that the body of a sensor becomes an elevated temperature with repetition cooking etc., 
and can perform ebullition detection of a cooked food with a sufficient precision. 
[0008] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned 
technical problem, let it be a summary to be the cooking dexterous temperature sensor used for 
cooking control of a cooking device, to attach radiator material in the body of a sensor, and to 
come to attach this body of a sensor in the jet pipe which is made to face inside [ warehouse ] a 
cooking device and leads to the exhaust port or this exhaust port of a warehouse wall through a 
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heat insulation member. [ in / for said radiator material / the cooking device concerned ] 
[0009] 

[Function] In the above-mentioned configuration, stripping of the own heat of the body of a 
sensor is efficiently carried out out of a warehouse by the radiator material insulated from the 
warehouse wall. Thereby, even if repetition cooking, heating of a lot of food, etc, are performed, 
it is prevented that the body of a sensor itself becomes an elevated temperature, and it 
becomes possible [ always performing ebullition detection of food with a sufficient precision ]. 
[0010] 

[Example] Hereafter, the example of this invention is explained based on drawing 1 thru/or 
drawing 10 . This example is applied to the microwave oven. 

[0011] First, the whole microwave oven configuration is explained using drawing 1 and drawing 2 . 
In these drawings, the heat chamber to which 10 heats a body cabinet and 2 heats food 1, and 3 
are turntables which carry food 1 and rotate during heating. 7 is a magnetron as a RF generating 
means which emits a RF in a heat chamber 2 (inside of a warehouse), and is cooled with a blower 
fan 8. After the air introduced in the body cabinet 1 0 from the open air installation hole 9 with 
the blower fan 8 cools a magnetron 7, it goes into a heat chamber 2 through the heat chamber 
installation hole 1 1 , is incorporated by the jet pipe 13 through the heat chamber discharge hole 
(exhaust port) 12 with the generating steam from food 1, and is discharged out of the body 
cabinet 10 from the bashful discharge hole 14. In this jet pipe 13, the temperature sensor 20 
used as a steamy detection means is installed. Since the temperature sensor 20 is installed near 
the flow of above-mentioned air, the generating steam from food 1 passes through the ****** 
temperature sensor 20 neighborhood. And if temperature sensor 20 self becomes an elevated 
temperature, in order that sensibility may go down, the temperature sensor 20 is attached in 
duct wali 13a by the side of the door 16 at which temperature seldom rises. As for a display and 
18, 17 is [ a selection key and 19 ] control sections. 

[001 2] Drawing 3 and drawing 4 expand and show the part of a temperature sensor 20. It is the 
lead wire by which 21 was connected to the thermistor chip as a body of a sensor, and 22 was 
connected to the thermistor chip 21. The closure of the thermistor chip 21 was carried out with 
glass 23, and it has fixed to the thermally conductive good cylindrical member 24. It is filled with 
the insulating matter 25, for example, resin, a ceramic, etc. by the inside of the cylindrical 
member 24. Moreover, to the cylindrical member 24, the radiator material 26 fixes, and the heat 
of the glass 23 section gets across to the radiator material 26 through the cylindrical member 
24, and radiates heat efficiently. The radiator material 26 has a form which is the typeface of 
cross-section KO and is easy to radiate heat. Moreover, the glass 23 section is exposed to the 
warehouse inside from opening of duct wall 13a, and the radiator material 26 has fixed with 
adhesives etc. to duct wall 13a through the heat insulation member 29. 

[001 3] In addition, as the approach of fixing to duct wall 1 3a through the heat insulation member 
29 shows the radiator material 26 to drawing 5 , you may carry out using the screw thread 30 
made from a heat insulator. 

[0014] Moreover, radiator material considers as the radiator material 27 of structure which put 
two or more fins in order horizontally, or can raise ( drawin g 7 ) and heat exchange effectiveness 
to ( drawing 6 ) and a perpendicular direction further as radiator material 28 of structure which 
put two or more fins in order. 

[0015] Drawi n g 8 shows the detector of a temperature sensor. The NTC thermistor is used as a 
thermistor chip 21 . If the resistance of the thermistor chip 21 is set to Rth, the potential Vi of i 
points will be given by the degree type among drawing. 
[0016] 

Vi=R2 and (Vcc-Vee)/(R1+R2+Rth) 

The resistance Rth of the thermistor chip 21 will decrease, if ambient temperature rises, since it 
has a negative temperature property. That is, the value of Vi decreases to a temperature rise. 
And if the temperature of food 1 rises at the time of food cooking, it will come to carry out 
minute vibration of the value of Vi by the temperature change by the generating steam, 
increasing to ****. 

[0017] A detector detects this minute vibration, consists of a buffer 31, a high-pass filter 32, a 
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low pass filter 33, a differential circuit 34, and amplifier 35, and shines. A signal 1 OHz or more 

declines in 0.08Hz or less list with a high-pass filter 32 and a low pass filter 33. 

[0018] After judging whether the predetermined electrical-potential-difference value was 

exceeded for the output of this detector using the microcomputer and the comparator or direct- 

current-izing, it becomes possible by inputting into the A/D converter of a microcomputer and 

judging with an electrical-potentiai-difference value to perform cooking control. 

[0019] Next, the detection principle of the ebullition condition of food is explained using (a) of 

drawing 9 , and (b). Drawing 9 (a) shows the output of the temperature sensor at the time of 

food heating in with radiator material, shows drawing 9 (b) as an example of a comparison, and 

shows the output of the temperature sensor at the time of food heating in the case of having no 

radiator material. 

[0020] First, although the oscillating output based on a generating steam can be detected in the 
1st heating when you have no radiator material ( d rawing 9 (b)) T whenever it repeats the 2nd time 
and the 3rd heating, an oscillating output serves as smallness, and detection becomes difficult. 
This is because own temperature of the body of a sensor serves as an elevated temperature 
while repeating heating, and the amount of [ by a steam contacting ] temperature rise becomes 
small. 

[0021] On the other hand, in the case of this example ( drawing 9 (a)) which has radiator 
material, since stripping of the heat of the body 21 of a sensor is carried out out of a warehouse 
through the radiator material 26, own temperature of the body of a sensor is suppressed low, and 
a temperature gradient with a steam becomes large. Therefore, even if it repeats heating, a large 
next door and the always accurate ebullition detection of the oscillating output of a temperature 
sensor are attained. 

[0022] Subsequently, actuation and an operation of the microwave oven of this example are 
explained using the processing flow chart of dra wing 10 . 

[0023] When the predetermined selection key 1 8 for warming and cooking food is operated, a 
temperature sensor 20 is initial value V0. It detects and calculation of reference-value Va=V0+a 
and Vb=V0+b is performed (steps 41 and 42). Next while carrying out drive initiation of the 
magnetron 7, a blower fan 8 also begins heating of food 1 by carrying out drive rotation (step 43). 
And heating time ty=tx+beta~tx is computed noting that the ebullition condition of food 1 is 
detected by tx the time of the output V of a temperature sensor 20 serving as V>-Va or V<=Vb 
(steps 44, 45, and 46). Here, a, b, and beta are the set points. When it goes through this ty, a 
magnetron 7 and a blower fan 8 are suspended, and cooking is ended (steps 47 and 48). 
[0024] As mentioned above, according to this example, with the temperature sensor 20 which is 
a steamy detection means, since the ebullition condition of food is correctly detectable, the 
exact thing for which it warms and automatic control, such as cooking, is realized becomes 
possible. 
[0025] 

[Effect of the Invention] According to this invention, as explained above, attach radiator material 
in the body of a sensor, and the body of a sensor is made to face inside [ warehouse ] a cooking 
device, since said radiator material was attached in the jet pipe which leads to the exhaust port 
or exhaust port of a warehouse wall in a cooking device through the heat insulation member, it 
can prevent that the body of a sensor becomes an elevated temperature with repetition cooking 
etc., and ebullition detection of a cooked food can be performed with a sufficient precision. 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is the block diagram showing an example of the cooking device with which the 

temperature sensor concerning this invention was applied on the cross section. 

[Drawing 2] It is the block diagram showing the cooking device of drawing 1 in the longitudinal 

section. 

[Drawing 3] It is the block diagram showing the example of the cooking dexterous temperature 
sensor concerning this invention. 

[Drawing 4] It is the enlarged vertical longitudinal sectional view of the cooking dexterous 
temperature sensor of drawing 3 . 

[Drawi ng 5] It is drawing showing the modification of the method of attaching the jet pipe of a 
cooking dexterous temperature sensor. 

[ Dra wing 6] It is drawing showing the modification of the radiator material in a cooking dexterous 
temperature sensor. 

[Drawing 7] It is drawing showing other modifications of the radiator material in a cooking 
dexterous temperature sensor. 

[Draw ing 8] It is the circuit diagram showing an example of the detector of the cooking 
dexterous temperature sensor concerning this example. 

[Dra wing 9] It is drawing showing the detection principle of the ebullition condition of the food by 
this example with the example of a comparison. 

[Drawing 10] It is a flow chart for explaining the actuation and the operation of a cooking device 
which applied this example. 
[Description of Notations] 

12 Heat Chamber Exhaust Port (Exhaust Port) 

13 Jet Pipe 

20 Temperature Sensor 

21 Thermistor Chip (Body of Sensor) 
26, 27, 28 Radiator material 

29 Heat Insulation Member 
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[Drawin g 1] 
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[Drawing 4] 
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